Vanadium and copper in clinical solutions of albumin and their potential to damage protein structure.
Solutions of albumin, for injectable use in humans, are shown to contain the transition metals vanadium, copper, and iron. Variation in the concentration of these metal ions among products from six different manufacturers suggests that problems of metal contamination arise through manufacturing processes. Vanadium concentrations correlated with the loss of tryptophan residues in albumin, whereas copper concentrations correlated with loss of thiol groups and tryptophan residues. Incubation of vanadate and cupric salts with the thiol group-containing molecules cysteine and glutathione resulted in reduction of the metal ions to lower oxidation states. Reduced forms of vanadium and copper were able to transfer electrons to molecular oxygen and produce highly reactive and damaging intermediates of oxygen, such as the hydroxyl radical.